Phospholipid hydrolysis of mildly oxidized LDL reduces their cytotoxicity to cultured endothelial cells. Potential protective role against atherogenesis.
Oxidized low density lipoproteins (LDL) are cytotoxic to cultured endothelial cells and thereby are potentially involved in endothelial cell injury and atherogenesis. Oxidized phospholipids of oxLDL undergo spontaneous hydrolysis (PL-hydrolysis) by LDL-associated phospholipase A2 (PLA2) activities. The present study aimed to investigate whether hydrolysis of oxidized phospholipids contained in mildly oxLDL could influence their cytotoxicity to cultured endothelial cells. PL-hydrolysis (spontaneous or mediated by exogenous PLA2) of mildly oxLDL elicited a significant reduction of their cytotoxicity to cultured endothelial cells. The reduced cytotoxicity of PL-hydrolysed oxLDL was not due to their reduced uptake by cells, but rather to their reduced content of oxidation products which are liberated by PL-hydrolysis and released (at least the more polar compounds) in the aqueous phase, as shown by ultrafiltration experiments. Oxidation products released in the aqueous phase were not or only slightly cytotoxic to endothelial cells, probably because a selective uptake of non oxidized fatty acids as shown by studies of uptake of oxidized and non oxidized [1-14C]linoleic acid. These data suggest that during PL-hydrolysis of mildly oxLDL, (i) oxidized phospholipids are hydrolysed; (ii) oxidation products liberated from oxLDL particles are released (at least in part) to the aqueous phase; (iii) the cytotoxicity of oxLDL to endothelial cells is reduced, probably because oxidized free fatty acids (released by PL-hydrolysis towards the aqueous phase) are not taken up by the cells. Finally, the possibility of a favourable role of PL-hydrolysis of oxLDL against atherogenesis is discussed.